Introduction
The vision for children's environmental health must be a broad one. At the U.S. Environmental Protection Agency (U.S. EPA), the vision that shapes research priorities and policy directions is of a world in which children live in safe homes and communities. It is a world in which environmental resources that enabled present generations to better their lives will be available for future generations. At its core is a sustainable approach to environmental protectionone that recognizes that environmental safeguards and economic development should go hand in hand.
In this view of the future, all stakeholders work together to advance environmental stewardship, forming voluntary partnerships to achieve advances none could accomplish alone. Individuals and institutions develop and share data to strengthen risk assessment and link data to policmaking. Research, regulatory action, and collaboration seek to safeguard children by reducing or preventing exposure to toxic hazards. the first Earth Day in 1970, much remains to be done to bring about a world in which children live in safe homes and communities. A growing body of scientific knowledge shows that children may be disproportionately vulnerable to certain environmental hazards, prompting the need for more data for assessing potential risks.
Responding to such concerns, on 21 April 1997, President William J. Clinton signed Executive Order 13045 to reduce environmental health and safety risks to children (1) . This executive order requires federal agencies, for the first time, to assign high priority to dealing with these risks, coordinate research priorities on children's health, and ensure that standards take special risks to children into account.
The Clinton administration has made protecting children from environmental hazards the U.S. EPA's highest priority. In 1996 U.S. EPA Administrator Carol Browner issued a national assessment of environmental health threats to children with the establishment of a comprehensive National Agenda to Protect Children's Health from Environmental Threats (2) . As The FQPA requires an explicit determination that pesticide tolerances-the legal limits on pesticide residues on certain food crops-are safe for children or they will not be approved. Under the statute, the U.S. EPA must consider prenatal and postnatal effects. The agency also must weigh aggregate exposure from multiple routes and cumulative risks resulting from simultaneous exposure to multiple chemicals with a similar mechanism of action. The new approach to setting tolerances for pesticides will be more complete and therefore more realistic.
To use such comprehensive provisions to protect children effectively, more and better data will be needed in a range of areas. These include residential exposure, in utero exposure in comparison to exposure later in life, and developmental end points when low-level exposure is of particular concern. There now are statutory provisions that direct regulators to consider a comprehensive picture of potential health risks, particularly for children, in setting conditions for pesticide use. There must be more and better data with which to use such provisions effectively.
What is particularly worrisome is that most analyses of environmental health risks are not drawn from real-world experience; rather, they are based on extrapolation from animal studies. Although inroads have been made in identifying and evaluating environmental risks to children, there is a long way to go. 
Pesticides Residues in Food
In 1993 the NAS completed a landmark study on environmental risks to children entitled Pesticides in the Diets ofInfants and Children (11). By evaluating existing information on pesticides in the diets of infants and children, the NAS report concluded that children face unique vulnerability to environmental hazards compared to adults and need commensurate safeguards. For example, children consume more of some food and fluids relative to their body size than adults do, and thus can encounter a comparatively higher level of exposure to pesticides. The NAS report looked at the issue of infant consumption of certain food commodities. In its data comparison, the report found that consumption by infants and children is above the U.S. adult average for apple juice, milk (nonfat solids), apples, bananas, milk sugar (lactose), peaches, pears, carrots, oats, soybean oil, wheat flour, milk-fat solids, and lean beef.
At the same time, children's systems are still developing, potentially increasing their susceptibility to toxic influences. Their unique behavior exposes them more to certain pollutants and related health risks. This behavior includes crawling on the ground, playing outside, and (especially for infants and toddlers) having extensive hand-to-mouth activity.
Based on the combination of factors, the NAS report recommended that government do more to address the unique risks posed to children. The agency began implementing many of the NAS recommendations immediately. The FQPA gives statutory direction to the new national commitment to protecting children from dietary exposure to pesticides. Therefore, the new pesticide law will provide incentives for testing and research on the potential for risk from the 620 active ingredient pesticides currently registered. These are formulated into the approximately 20,000 pesticide products that are on the market today.
To protect infants and children under the FQPA, the agency is authorized to consider adding an extra safety factor in interpreting animal toxicity data when they are incomplete or unreliable in reflecting preor postnatal toxicity or when they indicate effects of concern. The agency now will account for cumulative risk to pesticides that function according to a common mode of action and to aggregate exposures from all known sources (including agricultural, lawn and garden, indoor, and pet uses) and pathways (including dietary, dermal, inhalation, and hand-or object-tomouth ingestion). All of this inevitably will result in the generation of new scientific data on exposures and risks.
In the case of pesticide residues in food and potential health risks to children, rigorous evaluation of available data and research led to policy recommendations that in turn resulted in national policy. Today, the need for involvement of the scientific community in generating additional data is greater than ever. There are significant opportunities for contributing insight, expertise, and research in a number of areas.
Research (12) .
Other federal agencies are playing critical roles. The NIEHS has expanded research efforts into developmental and reproductive toxicity. The CDC has monitored pesticide levels previously, for example in the National Health and Nutrition Examination Survey (NHANES) III (13) . The next survey, NHANES IV, in addition to implementing the use of urinary biomarkers for pesticide exposure, will survey participants' use of pesticides in the residential environment. The USDA Agricultural Marketing Service Pesticide Data Program has increased the monitoring of pesticide residues in foods eaten by children. The USDA Agricultural Research Service collected and is releasing current food consumption data from one of its periodic food consumption surveys, the 1994 to 1996 Continuing Survey of Food Intakes by Individuals (CSFII) (14, 15) . Further, the USDA now has a survey underway that is collecting additional food intake data on infants and children. This latter survey will supplement the 1994 to 1996 CSFII and uses the same methodology so that the results can be merged, thereby providing a larger pool of intake data for infants and children to aid in better understanding dietary intake patterns for young children.
Policy. The U.S. EPA is developing new science policies on identifying common mechanisms of action, aggregating exposure from different sources and pathways, and testing for prenatal and postnatal risks (16) .
Right-to-Know and Consumer Information. The U.S. EPA is moving to satisfy the FQPA requirement to develop information for grocery stores on potential health risks from pesticide residues in food (7). The agency is also committed to a comprehensive approach for improving consumer information on pesticide products.
Prevention ofChildhood L Exposure
Blood lead levels previously considered safe are now known to be associated with adverse health effects in children. Since 1970, the level of concern for blood lead has been revised downward, from 60 to 10 sg/dl. Research with more sensitive measures and better study designs demonstrated that the level of concern for childhood lead poisoning should be lowered. This Measures to prevent and reduce childhood lead poisoning have paid great dividends ( Figure 1 ). According to the most recent report from the CDC, NHANES III, data show the rate of lead poisoning has been halved since the beginning of this decade and continues the downward trend observed since the late 1970s (24) . At that time, the average blood lead level in children 1 to 5 years of age was 15 jig/dl. Average blood lead levels today are 2.7 ,g/dl. In the late 1970s almost 88% of children 1 to 5 years of age had elevated blood lead levels, compared to approximately 4.4% of children today.
Although tremendous progress has been made, the most recent data from the CDC also show that there are still as many as 900,000 children under 6 years of age with blood lead levels at or above 10 jig/dl.
The challenge today is to stay the course with prevention of childhood lead poisoning to address the ultimate goal-eradication of this preventable disease. The new data call for fine-tuning to ensure that the U.S. EPA, the CDC, the U.S. HUD, the states, and others are targeting efforts in the most effective way possible. In particular, there is a need to focus efforts on the remaining pockets of lead poisoning in low income, minority, and inner-city areas.
Air Pollution Standards
Responding to the growing body of research on air pollution's potential harm to human health, in late 1996 the U.S. EPA proposed to strengthen the national ambient air quality standards for particulate matter and ozone-better known as soot and smog (25, 26) . The Clean Air Act directs the U.S. EPA to review the public health standards for major air pollutants at least every 5 years to ensure that they reflect the best current science (27) . It lays out a specific procedure to obtain the best available current science and, if needed, to revise the standards. The U.S. EPA missed the statutory deadline for reviewing the standards, and a number of organizations, including the American Academy of Pediatrics' Committee on Environmental Health, urged the U.S. EPA to revisit the standards promptly and take risks for children into account (28) .
In the review process that led to the air pollution standard revisions, a broad range of peer-reviewed scientific evidence was examined. The U.S. EPA began by conducting a wide-ranging literature search, covering all aspects of ozone and particulate pollution. The agency then selected studies relevant to human health effects for review. During a 3-year period, the U.S. EPA and two independent scientific review panels identified 185 key epidemiologic studies on the human health effects of ozone pollution (29) and 86 studies on the links between human health and particulate matter pollution (30) . Controlled clinical, epidemiologic, and toxicologic studies were included in this examination. Study after study indicated that the air standards were not adequately protecting public health and that they should be strengthened.
To Children who are active outdoors are at greatest risk from ozone pollution and consequent diminishment of lung function. The U.S. EPA has been ridiculed by some for its concern over these lung function changes, many of which are physiologically reversible. However, although the physiologic changes may be reversible, there are other consequences that can be long term and difficult to monetize in a cost-benefit analysis. An asthmatic child who, because of air pollution levels, cannot exercise midday and who cannot fully engage in ageappropriate physical activities with peers could suffer physical and developmental effects of lifetime duration. What is it worth to a child to be able to play outside with friends? We do not know how to answer this question, but these effects are nonetheless of concern for children's health.
To deal with soot, the U.S. EPA maintained standards for the current indicator for particulate matter, which included the larger, coarse particles < 10 pm in diameter (PM1o), and set new standards for smaller particles-those < 2.5 pm in diameter (PM2.5) (32) Clearly, the capacity to produce new chemicals has outstripped the capacity to test chemicals. Section 2 of TSCA states that "adequate data should be developed with respect to the effect of chemical substances and mixtures on health and the environment and development of such data be the responsibility of those who manufacture and those who process such chemicals and mixtures" (9) . However, TSCA does not give the U.S. EPA effective or efficient tools with which to require the chemical testing needed for assessment and decision making.
TSCA test rules frequently bog down in cumbersome statutory procedural requirements that continue to frustrate one of the most important mandates of the act-to test chemicals to obtain adequate health and safety data with which to support scientifically sound risk assessment and management and to place the burden for that testing on chemical producers, importers, and processors.
To increase testing and avoid, whenever possible, the regulatory complexities involved with issuing formal TSCA test rules, the agency has been drawing much more heavily in the last several years on alternative testing mechanisms such as enforceable consent agreements and voluntary testing programs.
Even with increased use of these alternative mechanisms, which have resulted in more testing, the overall level of chemical testing is still disappointing. At the core of the problem is the inefficient rule-making tools that TSCA gives the U.S. EPA for carrying out the dear chemical-testing mandate embodied in this 20-year-old law.
Conclusion
Three conclusions can be drawn from this review.
Policymakers need the results of more research and testing to understand risks for children. There is an enormous amount of work to be done not only on new chemicals but on existing ones as well. Moreover, the parameters for research and testing need to be broader, to include, for example, prenatal health effects.
The government needs to make better use of available information to ensure that health and safety policies protect children. This means that scientists and child health experts need to participate in the policymaking process and make use of the significant opportunities for multidisciplinary cooperation and collaboration.
Information must be made readily and easily available to communities at all levels in user-friendly ways to ensure that citizens and consumers have the information they need to safeguard their children. This means finding the most effective avenue (for example, the federal Toxic Release Inventory of chemicals released to the air, water, and land (34); consumer labels; medical providers; the Internet; and local information sources such as schools and libraries) to convey sound scientiflc information about potential health risks.
There is a clear need for the data essential for making effective policy decisions. With greater cooperation between and among the public and private research communities, much can be accomplished to safeguard children's environmental health for today and tomorrow.
